Resolution of Holliday junctions by RuvC resolvase: cleavage specificity and DNA distortion.
E. coli RuvC protein resolves Holliday junctions during genetic recombination and postreplication repair. Using small synthetic junctions, we show that junction recognition is structure-specific and occurs in the absence of metal cofactors. In the presence of Mg2+, Holliday junctions are resolved by the introduction of symmetrically related nicks at the 3' side of thymine residues. The nicked duplex products are repaired by the action of DNA ligase. Within the RuvC-Holliday junction complex, the DNA is distorted such that 2 of the 4 strands become hypersensitive to hydroxyl radical attack. The ionic requirements of binding, hydroxyl radical sensitivity, and strand cleavage indicate three distinct steps in the mechanism of RuvC-mediated Holliday junction resolution: structure-specific recognition, DNA distortion, and sequence-dependent cleavage.